Introduction
M uch o f the review ed current literatu re [1] dealing with the elem ent content o f lichens in d icated th at they w ere im p o rta n t accum ulators o f specific ele ments from th eir surroundings. It is know n th a t li chens are em inently d ifferent from all o th e r plants in regard to th eir ability to accum ulate trace elem ents in concentrations several tim es g rea ter th a n those found in th e ir associated substrates, and in greater concentrations th a n those detected in o th e r plants [2 -4] . In th e ir b eh a v io u r w ith ce rtain cations li chens a p p e a r to be unique, often accu m u latin g con centrations o f these w hich w ould p rove lethal to most o ther plants [4] , T hey absorb elem ents from dust especially adhering to the thallus surface, and from rain (w hich is a know n source o f nutrients). M acro-and m icroelem ents o f the b arks o f differen t trees and the lichen grow ing on these b arks have ear lier been studied. It is m entioned th a t th e chem ical com position o f the ash o f the lichens Ram alina farinaceae, Usnea hirta and Evernia prunastri, differed conciderably from th a t o f the bark o f Quercus on w hich they grew. Phosphorus am ong o th e r elem ents, accum ulates in the lichens [4 -6] . A lth o u g h use o f lichens as a food source is lim ited, unusual accu m u lations o f elem ents present p otentially h azard o u s si tuations, for exam ple the level o f rad io activ e isoto pes, due to the lich en -to -carib o u -to -m an food chain [7] -A recent report from o u r in stitu te [8] concerning the extrem ely high content o f m ercury in black-co loured Alectoria-species, led us to fu rth e r investiga tions o f the total content o f several elem ents in th e li chen species Alectoria fremontii. T he m ain in ten t o f the present investigation was to reveal how som e ele m ent concentrations o f this species, grow ing on Pi nus silvestris, vary w ith change o f h eig h t above ground level. T o o u r know ledge, this is th e first re p ort th at attem pts to quantify th e degree o f v a ria b il ity in the concentration o f elem ents.
Materials and Methods

Plant material
The lichen species Alectoria frem ontii Tuck, grow ing on Pinus silvestris was taken from A lvdal m u n i cipality, 0 sterdalen, at a rem ote distance from in dustries, roads o r b u ilt-u p areas. All sam ples were 
Results and Discussion
T he concentration level o f N , P, S, U and Mo d e tected in this w ork is alm ost 6.4 tim es hig h er in the lichen than in th e corresponding subjacent substrate. F o r the elem ents Se and H g the relationship is even g reater w ith the values o f 19 and 11.5 respectively. H ow ever, as seen from the table, the v anadium con tent is as a m ean 1 1 % h igher in the b ark th a n in the lichen sam ples. T he bark m ight have som e chem ical p roperties th a t account for the large accum ulation rate in bark. In earlier investigation [4] a low er m an ganese content has been detected in lichens than th at in bark substrate. F u rth e r investigations are needed in order to understand and solve this problem .
T he m ean co n cen tratio n o f the elem ents N , P, S, Se, V, Hg, U and M o in Alectoria frem ontii for each o f the tw o grow th-zones (1.5 -2.5 and > 4 m above ground level) on Pinus silvestris from 5 -6 sites are given in T able I. W ith regard to th e b ark sam ples th ere ap p eared to be no significant difference in any o f the elem ent concentrations in the two zones. T here fore only the m ean values o f th e barks in th e tw o zones are given in th e table.
N o significant d ifferen ce in the concentration o f K (260 m g/100 g) an d C o (9.2 |ig/100 g) o f th e lichen sam ples in th e tw o investigated grow th-zones was found. T h e lack o f d istin ct difference in th e case o f these two elem ents p ro b ab ly indicates th a t they are m ore easily leach ed o u t from the lichen th an th e o th er elem ents studied. C o n cen tratio n o f th e elem ents N , P, S, Se, V, H g and U how ever, was on average 15% g reater in th e lichen growing in the low er zone th an th a t for th e u p p e r one. As seen from the table, the difference betw een th e zones can be considered sufficiently significant. A notew orthy featu re o f o u r results is th a t th e co n ten t o f m oly b d en u m in th e li chen in the tw o zones was found to be in an inverse relationship. It has b een in tim ated [4] th a t substrate ap p eared to have little effect on th e u p tak e o f m o lybdenum to th e lichens.
L eaching o f b o th organic and inorganic solutes is know n to occur by th e action o f rain, dew , m ist and fog [9] . Inorganic substances leached from p lan t tis sue include all th e essential elem ents, and K, C a, Mg and M n are usually rem oved in greatest quantities. O f course, rem oval o f surface particles from plants by such aqu eo u s leaching also occurs. S u b strate su r face (bark) run-off-w ater becom es in contact w ith li chens and provides a n o th e r rich source o f soluble and insoluble com ponents. In all p ro b ab ility this leaching-theory is th e cause o f the h ig h er concen tratio n s o f several elem ents in Alectoria frem ontii w hen th e lichen is grow ing in a low er grow th-zone on th e stem s o f Pinus silvestris.
T he v an ad iu m content o f th e sam e lichen species collected from pine stem s located alongside a road w ith traffic, from K vam to R o n d a b lik k G u d b ra n d s-
